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What really matters for successful research
environments? A realist synthesis
Rola Ajjawi,1 Paul E S Crampton2,3 & Charlotte E Rees3
CONTEXT Research environments, or
cultures, are thought to be the most
influential predictors of research productivity.
Although several narrative and systematic
reviews have begun to identify the
characteristics of research-favourable
environments, these reviews have ignored the
contextual complexities and multiplicity of
environmental characteristics.
OBJECTIVES The current synthesis adopts a
realist approach to explore what interventions
work for whom and under what circumstances.
METHODS We conducted a realist synthesis
of the international literature in medical
education, education and medicine from 1992
to 2016, following five stages: (i) clarifying the
scope; (ii) searching for evidence; (iii)
assessing quality; (iv) extracting data, and (v)
synthesising data.
RESULTS We identified numerous
interventions relating to research strategy,
people, income, infrastructure and facilities
(IIF), and collaboration. These interventions
resulted in positive or negative outcomes
depending on the context and mechanisms
fired. We identified diverse contexts at the
individual and institutional levels, but found
that disciplinary contexts were less influential.
There were a multiplicity of positive and
negative mechanisms, along with three cross-
cutting mechanisms that regularly intersected:
time; identity, and relationships. Outcomes
varied widely and included both positive and
negative outcomes across subjective (e.g.
researcher identity) and objective (e.g. research
quantity and quality) domains.
CONCLUSIONS The interplay among
mechanisms and contexts is central to
understanding the outcomes of specific
interventions, bringing novel insights to the
literature. Researchers, research leaders and
research organisations should prioritise the
protection of time for research, enculturate
researcher identities, and develop collaborative
relationships to better foster successful
research environments. Future research
should further explore the interplay among
time, identity and relationships.
Medical Education 2018: 52: 936–950
doi: 10.1111/medu.13643
This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly
cited, the use is non-commercial and no modifications or adaptations
are made.
1Centre for Research in Assessment and Digital Learning
(CRADLE), Deakin University, Geelong, Victoria, Australia
2Research Department of Medical Education, University College
London, London, UK
3Monash Centre for Scholarship in Health Education
(MCSHE), Faculty of Medicine, Nursing and
Health Sciences, Monash University, Clayton, Victoria,
Australia
Correspondence: Rola Ajjawi, CRADLE, Deakin University, Tower 2,
Level 12, 727 Collins Street, Melbourne, Victoria 3008, Australia.
Tel: 00 61 3 9244 3824; E-mail: rola.ajjawi@deakin.edu.au
936 ª 2018 The Authors. Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;
MEDICAL EDUCATION 2018 52: 936–950
medical education in review
INTRODUCTION
Research environments matter. Environmental
considerations such as robust cultures of research
quality and support for researchers are thought to
be the most influential predictors of research
productivity.1,2 Over 25 years ago, Bland and
Ruffin1 identified 12 characteristics of research-
favourable environments in the international
academic medicine literature spanning the period
from the mid-1960s to 1990 (Box 1). Although
these characteristics are aspirational in flavour, how
they interplay to influence research productivity
within increasingly complex institutional structures
is not yet known. Indeed, although existing reviews
have begun to help us better understand what
makes for successful research environments, this
research has typically ignored the contextual
complexities and multiplicity of environmental
characteristics1,3–7 and has focused on narrow
markers of productivity such as the quantity of
research outputs (e.g. ref.7) The current realist
synthesis, therefore, aims to address this gap in the
research literature by reviewing more recent
literature (1992–2016) and exploring the features of
successful research environments in terms of which
interventions work, for whom, how and in what
circumstances.
The contextual background for understanding
successful research environments
Against a backdrop of the mass production of
education, reduced government funding for
research and ‘new managerialist’ cultures in higher
education,8,9 increased scrutiny of the quantity and
quality of research, the research environments in
which research is produced and the impacts of
research has become inevitable.10 Indeed, in higher
education institutions (HEIs) globally, research
productivity is being measured as part of individual
researcher and research group key performance
indicators.7 In many countries, such as Australia,
Hong Kong, New Zealand and the UK,11 HEI
research is measured on a national scale through
government-led research assessments. Such research
measurement has contributed to the allocation of
funding to universities and differentiation of
universities in the competitive marketplace, with
some solidifying their institutional identities as
‘research-intensive’ and others emphasising their
relative ‘newcomer-to-research’ status (e.g.
previously ‘teaching-intensive’ universities).9,12,13
Such institutional differentiation also parallels that
of individual academics within universities, who are
increasingly encouraged to take either ‘research-
active’ or ‘education-focused’ career pathways.8,9 It
is these broader national and institutional
constraints that inevitably impact on research
environments at the level of units, centres,
departments and schools within universities (the
level of ‘research environment’ that we focus on in
this paper). Table S1 provides definitions of key
terms.
Key features of research environments identified in
previous reviews
Evans defines a research environment as including:
‘shared values, assumptions, beliefs, rituals and
other forms of behaviour whose central focus is the
acceptance and recognition of research practice and
output as valued, worthwhile and pre-eminent
activity.’14 Previous reviews have tended to focus on
interventions aimed at individual researchers, such
as research capacity building,4,5,7 and with
individual-level outcomes, such as increased
numbers of grants or publications.4,5,7 These reviews
have typically concluded that research capacity-
building interventions lead to positive research
outcomes.4,5,7 Furthermore, the reviews have
identified both individual and institutional enablers
to research. Individual enablers included
Box 1 Characteristics of successful research environments1
1 Clear organisational research goals
2 Research productivity as a priority and at least equal
priority to other activities
3 A robust research culture with shared research values
4 A positive group climate
5 Participative governance structures
6 Non-hierarchical and decentralised structures
7 Good communication and professionally meaningful
relationships between team members
8 Decent resources such as people, funding, research
facilities and time
9 Larger group size, moderately established teams and
diversity
10 Rewards for research success
11 Recruitment and selection of talented researchers
12 Research-oriented leaders with research expertise and
skill
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researchers’ intrinsic motivation to conduct
research.6,7 Institutional enablers included peer
support, encouragement and review,7 mentoring
and collaboration,4,5 research leadership,5,6
institutional structures, processes and systems
supporting research, such as clear strategy,5,6
protected time and financial support.5 Although
these reviews have begun to shed light on the
features of successful research environments, they
have significant limitations: (i) they either include
studies of low to moderate quality4,5 or fail to check
the quality of studies included,7 and (ii) they do not
explore what works for whom and under what
circumstances, but instead focus on what works and
ignore the influence of the context in which
interventions are implemented and ‘how’ outcomes
come about. Indeed, Mazmanian et al.4 concluded
in their review: ‘. . .little is known about what works
best and in what situations.’
Conceptual framework: a realist approach
Given the gaps in the research literature and the
importance of promoting successful research
environments for individuals’ careers, institutional
prestige and the knowledge base of the
community, we thought a realist synthesis would be
most likely to elucidate how multiple complex
interventions can influence success. Realism
assumes the existence of an external reality (a real
world), but one that is filtered (i.e. perceived,
interpreted and responded to) through human
senses, volitions, language and culture.15 A realist
approach enables the development and testing of
theory for why interventions may or may not work,
for whom and under what circumstances.16 It does
this through recognising that interventions do not
directly cause outcomes; instead, participants’
reactions and responses to the opportunities
provided by the intervention trigger outcomes.
This approach can allow researchers to identify
causal links in complex situations, such as those
between interventions and the contexts in which
they work, how they work (mechanisms) and their
outcomes.17 Although the context–mechanism–
outcome (CMO) approach is not necessarily linear,
it can help to provide explanations that privilege
contextual variability.18
Aligned with the goals of realist research, this
synthesis aims to address the following research
question: What are the features of successful
research environments, for whom, how and in what
circumstances?
METHODS
We followed five stages of realist synthesis: (i)
clarifying scope; (ii) searching for evidence; (iii)
assessing quality; (iv) extracting data, and (v)
synthesising data.19 Our methods also follow the
RAMESES (realist and meta-narrative evidence
synthesis: evolving standards) reporting
guidelines.20
Clarifying the scope
We first clarified the scope of our realist synthesis
by identifying relevant interventions based on the
Research Excellence Framework (REF) 2014
environment assessment criteria. The REF is a
national exercise assessing the quality of research
produced by UK HEIs, its impact beyond academia,
and the environment that supports research. The
assessment criteria indicated in the REF2014
environment template included the unit’s research
strategy, its people (including staffing strategy, staff
development and research students), its income,
infrastructure and facilities (IIF), as well as features of
collaboration.21 These guided our search terms (see
stage 2 below). We chose to use these quality
markers as they informed the UK national
assessment exercise, upon which other national
exercises are often based. In addition, these criteria
were explicit, considered and implementable, and
were developed through consensus. Like other
realist syntheses,18,22,23 ours considered a
multiplicity of different interventions rather than
just one and some of the papers we reviewed
combined multiple interventions.
Based on previous reviews,1,4,5,7 our initial
programme theory speculated that interventions
aligned to having an explicit research strategy, staff
development opportunities, funding and
establishing research networks would be effective
for creating successful research environments
(Fig. 1 gives further details of our initial
programme theory).
Searching for empirical evidence
We devised search terms as a team and refined
these iteratively with the help of a health librarian
experienced in searching. We split the research
question into three key concepts: (i) research
environment; (ii) discipline, and (iii) research
indicator (i.e. positive or negative). We then used
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variations of these terms to search the most relevant
databases including MEDLINE, ProQuest, Scopus,
CINAHL (Cumulative Index to Nursing and Allied
Health Literature) and Web of Science. Table S2
illustrates the MeSH terms and provides a selection
of key terms utilised in the database searches.
We were interested in comparing research cultures
across the disciplines of medical education,
education and medicine for two key reasons. Firstly,
the discipline of medical education consists of a
rich tapestry of epistemological approaches
including biomedical sciences, social sciences and
education, and medicine.24,25 Secondly, there have
been disciplinary arguments in the literature about
whether medical education should be constructed
as medicine or social science.24,26
We agreed various inclusion and exclusion criteria
with respect to topic, recentness and type of article
(Table S3), as well as refined criteria to include
contextual parameters (Table S4). We chose 1992 as
the start date for our search period as 1992 saw the
first published literature review about productive
research environments in the academic medicine
literature.1
Study selection
The first top-level search elicited 8527 journal
articles across all databases. Once duplicate results
had been removed, and ‘topic’ and ‘recentness’
study parameters reinforced, 420 articles remained.
The searching and selection process is summarised
in a PRISMA (preferred reporting items for
systematic reviews and meta-analyses) diagram
(Fig. 2). Three research assistants and one of the
authors (PESC) initially assessed relevance by
reviewing abstracts using preliminary inclusion
criteria. If any ambiguities were found by any of the
reviewers, abstracts were checked by one of the
other two researchers (RA and CER). Where
divergent views existed, researchers discussed the
reasons why and agreed on whether to include or
exclude. A 10% sample of these 420 abstracts were
double-checked by an additional two researchers,
Figure 1 Initial programme theory
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including a number of articles previously excluded,
for quality control purposes.
Assessment of quality
We assessed the journal articles for relevance and
rigour.20 We defined an article’s relevance
according to ‘whether it can contribute to theory
building and/or testing’.20 Following the relevance
check and ‘type’ exclusions to original research
papers, 100 articles remained, which were then
assessed for rigour. Although we chose to narrow
down to original research, we kept relevant articles
such as systematic reviews and opinion pieces to
inform the introduction and discussion sections of
this paper.
We defined rigour as determining ‘whether the
method used to generate the particular piece of
data is credible and trustworthy’.20 We used two pre-
validated tools to assess study quality: the Medical
Education Research Study Quality Instrument
(MERSQI) to assess the quality of quantitative
research,27,28 and the Critical Appraisal Skills
Programme (CASP) qualitative checklist for
qualitative and mixed-method studies.29 Both tools
are used to consider the rigour of study design,
sampling, type of data, data analysis and outcomes/
findings, and have been employed in previous
reviews.23,30
Following the quality assessment, 47 articles
remained and were then subjected to data
extraction and synthesis. Five papers were excluded
as they did not contribute to our theory building or
lacked CMO configurations (CMOCs). We kept
notes of the reasons for excluding studies and
resolved doubts through discussion (Fig. 2).
Data extraction
Two data-rich articles containing multiple CMOCs
were inductively and deductively (based on the
initial programme theory) coded by all of us to
ensure consistency. We then discussed any
similarities and differences in our coding. As is
inherent in the challenges of realist approaches, we
found differences in our identifications of CMOCs,
which often related to how one particular
component (e.g. time) could be an outcome at one
moment and a mechanism the next. This alerted us
to overlapping constructs, which we then explored
as we coded remaining papers. To collect data
across all remaining papers, we extracted
information relating to: study design, methods and
sample size; study setting; intervention focus;
6658 non-duplicate 
citations screened
Inclusion and exclusion 
criteria applied
6238 articles excluded 
after title/abstract screen
420 articles retrieved
Relevance and rigour
 criteria applied
Five articles excluded 
during data extraction
373 articles excluded 
after full text screen
42 articles included
MEDLINE, ProQuest, Scopus, CINAHL, Web of Science
January 1992 to December 2016
8527 citations
Figure 2 PRISMA flow diagram of the selection process
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contexts of the intervention; mechanisms generated
in the results, and outcomes. The key CMOCs in all
42 articles were identified primarily from the results
sections of the papers. The process of data
extraction and analysis was iterative with repeated
discussion among the researchers of the demi-
regularities (i.e. patterns of CMOCs) in relation to
the initial programme theory and negotiations of
any differences of opinion.
Data synthesis
Finally, we interrogated our data extraction to look
for patterns across our data/papers. We used an
interpretative approach to consider how our data
compared with our initial programme theory in
order to develop our modified programme theory.
RESULTS
Characteristics of the studies
The 42 papers represented the following disciplines:
medical education (n = 4, 10%);31–34 education
(n = 18, 43%),35–52 and medicine (n = 20, 48%).53–72
There were 26 (62%) qualitative studies, 11 (26%)
quantitative studies and five (12%) mixed-methods
studies (Table S5). The studies were from countries
across the globe, including Australia (n = 10, 24%),
the USA (n = 7, 17%), the UK (n = 6, 14%), Canada
(n = 4, 10%), South Africa (n = 4, 10%), Denmark
(n = 2, 5%), Turkey (n = 2, 5%) and others (n = 7,
17%) (e.g. Belgium, China, Germany, New Zealand
and the Philippines). The research designs varied but
common approaches included qualitative interviews,
surveys, documentary/bibliographic analysis, case
studies and mixed-methods studies. Study
participants included academics, teachers, health
care professionals, senior directors, PhD students,
early-career researchers (ECRs) and senior
researchers. Table S6 lists the individual contexts,
interventions, mechanisms and outcomes identified
from individual papers.
Extending our initial programme theory
A key finding from our realist synthesis was that the
same interventions fired either positive or negative
mechanisms leading to positive or negative
outcomes, respectively, depending on context.
Surprisingly, the CMOCs were mostly consistent
across the three disciplines (i.e. medical education,
education and medicine) with local contexts
seemingly interplaying more strongly with
outcomes. Therefore, we present these disciplinary
contexts here as merged, but we highlight any
differences by disciplinary context where relevant.
Having a research strategy promoted a successful
research environment when it enabled appropriate
resources (including time) and valuing of research;
however, it had negative consequences when it too
narrowly focused on outputs, incentives and
rewards. In terms of people, individual researchers
needed to be internally motivated and to have a
sense of belonging, and protected time and access
to capacity-building activities in order to produce
research. Lack of knowledge, researcher identity,
networks and time, plus limited leadership support,
acted as mechanisms leading to negative research
outcomes. The presence of IIF was overwhelmingly
indicated as necessary for successful research
environments and their absence was typically
detrimental. Interestingly, a few papers reported
that external funding could have negative
consequences because short-term contracts, reduced
job security and the use of temporary junior staff
can lead to weak research environments.40,67,71
Finally, collaboration was crucial for successful
research mediated through trusting respectful
relationships, supportive leadership and
belongingness. Poor communication and
competitive cultures, however, worked to
undermine collaboration, leading to isolation and
low self-esteem, plus decreased research
engagement and productivity. Table 1 highlights
illustrative CMOCs for each intervention extending
our initial programme theory.
Key cross-cutting mechanisms: time, identity and
relationships
As Table 1 shows, the same intervention can lead to
positive or negative outcomes depending on the
particular contexts and mechanisms triggered. This
highlights greater complexity than is evident at first
glance. Cross-cutting these four interventions were
three mechanisms that were regularly identified as
critical to the success (or not) of a research
environment: time; researcher identities, and
relationships. We now present key findings for each
of these cross-cutting mechanisms and discuss how
their inter-relations lead to our modified
programme theory (Fig. 3). Note that although we
have tried to separate these three mechanisms for
ease of reading, they were often messily entangled.
Table 2 presents quotes illustrating the way in
which each mechanism mediates outcomes within
particular circumstances.
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Table 1 Positive and negative context–mechanism–outcome configurations (CMOCs) for each intervention
Intervention Positive CMOCs Negative CMOCs
Research
strategy
The institution and leaders (C) must appropriately resource
(time and money), measure, strategise and share
expertise (M) to support collective research
engagement, team productivity and collaboration
(O)32–34,36,38,43,44,46–49,51,58,64,66,70,71 e.g. ‘Encouraging
faculty members to obtain advanced degrees as well as
providing them with a conducive and enabling
environment for research are important policy decisions
that have to be considered by the school administration’44
Within research cultures of incentives and rewards (C),
narrow strategic focus on outputs (I) can operate as a
demoralising disincentive (M) decreasing research
productivity (O)38,40,46,47,64 e.g. ‘The instrumentalist
emphasis on quantity of research output and compliance
with quality measures operated as a demoralising
disincentive that curtailed, rather than improved,
productivity for many’46
People Research learners, ECRs and practitioner-researchers (C)
require passion/motivation/commitment (M) feeling
empowered, enabled and supported in their
development over time (M); need protected time (M);
incentives (M); networks (M) and access to capacity
building activities (M) and sense of belonging (M) to
increase their outputs, grant applications, and publications
(O)34,35,40,44,47,48,51,52,58,62,66,68,71,72 e.g. ‘for the majority
of women interviewed their high performance in research
was generated by their passion and commitment to the
work and this was generally reported to be a far more
significant motivating factor than organisational
imperatives’40
For practitioner researchers and academics (C) lack of
researcher identity (M), limited research knowledge
and skills (M), lack of time (M), lack of incentives (M)
and networks (M), and limited support (M) leads to
reduced research engagement and productivity
(O)34,37,40,48,49,52,56,62 e.g. ‘Primary care practitioners lack
the research skills/training and protected time to bid for
or undertake research. As one dentist stated, “There is a
feeling that you have to be an academic to do
research. . . The system is set up to deliver primary care,
not to do research”’56
Income,
infrastructure
(I) and
facilities
Within university (C), research grants and incentives (I),
research infrastructure and space (I) leads to increased
self-efficacy, confidence (M) among faculty members
and improved university status and recognition (M) leading
to increased research productivity (O), more grants (O) and
improved quality (O)33,34,36,44,48,60–62,68 e.g. ‘We got
[income from the Research Assessment Exercise
2008]. . . we’ve been able to use that money and people
have felt the benefit quite a lot. . .’48
In university and industry settings, lack of funding and
access to resources leads to lack of time for
development as a researcher (M) and greater job
insecurity (M), leading to weak research environments,
reduced engagement, poor-quality research (O) and
reduced productivity (O)32,33,35,36,47,53,56,58,60,63,65–68,70,71
e.g. ‘owing to the lack of extramural funding, other
important factors such as protected time for research
and extra funding for travel costs to scientific meetings
were not provided’63
Collaboration For all researchers (C) having trusting/respectful/
sustained relationships (M), supportive leadership and
belongingness (M) leads to great research productivity;
better quality research; involvement in research activities;
sustained research careers; and thriving research
cultures (O)31,34,38,39,41–44,49,51,57,60,66,67 e.g. ‘Research
networks and supportive interactions with others,
including supervisors and research mentors, are widely
regarded as essential both during and after doctoral study,
particularly in the early stages of an academic career and
the formation of an academic identity’48
Within universities (C), poor communication (M),
competitive cultures (M), and limited opportunities
for collaboration (M), lead to isolation, alienation
and low self-esteem (M), and poorer long-term
relationships (M) resulting in decreased research
engagement and productivity (O)35,39,41,43,46,48,66,70
e.g. ‘There’s a sort of separation between the people
that are involved in the research and it’s the main part
of what they do, and us that have teaching as their main
responsibility. . . so it’s not always easy to see
yourself as any kind of researcher’41
CMOCs indicated in bold highlight the three cross-cutting themes of time, identity and relationships.
ECRs = early-career researchers.
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Time
Time was identified as an important mechanism for
mobilising research outcomes across our three
disciplines. Time was conceptualised severally
including as: protected time; workload pressures
influencing time available; efficient use of time;
flexible use of time; making time, and time in
career. The two most commonly considered aspects
were protected time and workload implications.
Protected time was largely talked about in the
negative across a variety of contexts and disciplines,
with lack of protected time leading to lack of
researcher engagement or inactivity and reduced
research productivity.32,35–37,41,44,47–49,61–63,67 Also
across a variety of contexts and disciplines, and
acting as a positive mechanism, available protected
time was found to lead to increased research
productivity and active research
engagement.31,36,40,48,49,63,65 With regard to
workload, limitations on the time available for
research imposed by excessive other workloads led
to reduced research activity, lower research
productivity, poor-quality research and reduced
opportunity to attend research training.40,41,47–
49,60,67 Juggling of multiple responsibilities, such as
clinical, teaching, administrative and leadership
roles, also inhibited research productivity by
diminishing the time available for research.35,40,49
The alignment of research with other non-research
work was described as driving efficiencies in the use
of time leading to greater research productivity
(Table 2, quote 1).
Identity
Identity was also an important mechanism for
mobilising research outcomes across our three
disciplines. Interpretations included personal
identities (e.g. gender), professional identity (e.g. as
a primary practitioner or a primary researcher), and
social identity (e.g. sense of belongingness).
Researcher identity was often referred to in relation
to first-career practitioners (and therefore second-
Figure 3 Modified programme theory. ECR = early-career researcher
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career researchers). Sharp et al.48 defined these as
participants recruited into higher education not
directly from doctoral study but on the basis of
their extensive ‘first-order’ knowledge and
pedagogical expertise. These were also practitioners
conducting research in schools or hospitals.
Identities were also referenced in relation to early,
mid-career or senior researchers. Academic staff
working in academic institutions needed to develop
a sense of researcher identity, belongingness, self-
efficacy for research and autonomy to increase their
satisfaction, competence and research
activity.39,40,44,46,51,67 For first-career practitioners
(i.e. teachers, doctors), the research needed to be
highly relevant and aligned to their primary identity
work in order to motivate them.53,59,62,65 This
alignment was described as having a strong
research–teaching nexus.40,48 Linked to this concept
was the need for first-career practitioners to see the
impact of research in relation to their primary work
(e.g. patient- or student-oriented) to facilitate
motivation and to develop a researcher identity
(Table 2, quote 2).36,37,41,49,53,54,67 Where research
was seen as irrelevant to primary identity work (e.g.
English language teaching, general practice), there
was research disengagement.37,48,52,59,67
Relationships
For all researchers and across our three disciplines,
relationships were important in the mediating of
successful research environments.31,34,38,39,41–44,57,60,66,67
Positive research relationships were characterised by
mutual trust and respect,40–43,54,66,72 whereas others
described them as friendships that take time to
develop.51 Mutually supportive relationships seemed
to be particularly relevant to ECRs in terms of
developing confidence, self-esteem and research
capacity and making identity transitions.35,43,48,58,67
Relationships in the form of networks were
considered to improve the quality of research
through multicentre research and improved
collaboration.33,60 Supportive leadership as a
particular form of relationship was an important
mechanism in promoting a successful research
environment. Supportive leaders needed to monitor
workloads, set the vision, raise awareness of the
value of research, and provide positive role-
Table 2 Time, identity and relationships as cross-cutting mechanisms mediating successful research environments
Quote
no. Mechanism Quote
1 Time: efficient
use of time
‘I never say I need more time because you could use that as an excuse for anything. . . But I think
support in terms of being quite smart at aligning research activity to other activity you’re involved in is
quite important’48
2 Identity: internal
motivation
‘[For teacher researchers] inherent satisfaction and reward from research, rather than external praise and
feedback, was certainly an indication of moving towards a research identity’41
3 Relationships:
leadership
‘From an institutional perspective, much depends on the perceived value of research and how it is
actively supported by management, for example, in terms of study leave, time allocated for research
and the impact of financial savings’43
4 Time and identity ‘I say personal determination and resilience is a big factor because there are people who have been
given some time and have then not delivered. . . I mean some of them are keen, they will say they have
got no time and you know that is an interesting question about whether you make time or whether
you have to wait for time to be given to you’43
5 Identity and
leadership
‘. . .research leadership as a “process through which academic values and identities are constructed,
promoted and maintained”. Leadership is, therefore, central to establishing a healthy and vibrant
research culture’48
6 Time and
relationships
‘We recognise that the sense of community developed over time would not have been possible without
mutual trust and respect. This has been instrumental in creating a safe environment for both academic
and personal development, and has in turn made it “possible to share problems without feeling
uncomfortable”. Without a sense of trust it would also have been impossible for us to become more
confident both in ourselves, as emerging academics, and in our work’72
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modelling, thereby leading to increased
productivity, promoting researcher identities and
creating thriving research environments (Table 2,
quote 3).31,34,37,38,40,41,43,44,46,48,49,53,55,62 Research
leadership, however, could be influenced negatively
by the context of compliance and counting in
current university cultures damaging relationships,
creating a loss of motivation, and raising feelings of
devalue. Indeed, the failure of leaders to recognise
researcher identities led to negative research
productivity.36–38,43,46,48,49
Intersections between time, identity and relationships
within successful research environments
Time and identity
Time and identity intersected in interesting ways.
Firstly, time was a necessary enabler for the
development of a researcher
identity.37,38,41,48,49,54,59,61,63,65,67,69 Secondly, those
who identified as researchers (thus holding primary
researcher identities) used their time efficiently to
favour research activity outcomes despite a lack of
protected time.35,43 Conversely, for other professors
who lacked personal determination and resilience
for research, having protected time did not lead to
better research activity.43 This highlights the fact
that time alone is insufficient to support a
successful research environment, and that it is how
time is utilised and prioritised by researchers that
really matters (Table 2, quote 4).
Identity and relationships
Interventions aimed at developing researcher
identity consistently focused on relationship
building across the three disciplines. The
interventions that supported identity transitions into
research included formal research training,44,48,52,68
mentoring,41,48,57,65,72 writing groups,72 and
collaboration with peers and other researchers,39,41,43
operating through multiple mechanisms including
relationships. The mechanisms included self-esteem/
confidence, increased networks, external recognition
as a researcher, belongingness, and self-
efficacy.35,41,43–45,52,57,72 Furthermore, our data
suggest that leadership can be an enabler to the
development of a researcher identity. In particular,
leadership enabled research autonomy, recognition
and empowerment, and fostered supportive
mentoring environments, leading to researcher
identity development and research productivity
(Table 2, quote 5).34,38,46,48
Time and relationships
Relationships were developed and sustained over
time (Table 2, quote 6). Across the three
disciplines, the role of leaders (managers, directors,
deans) was to acknowledge and raise awareness of
research, and then to prioritise time for research
against competing demands, leading to effective
research networks, cohesion and
collaboration.31,34,38,43,46,48–50,53,55,70 Second-career
PhD students who did not invest time in
establishing relationships with researchers in their
new disciplines (as they already had strong
supportive networks in their original disciplines)
found that they had limited research networks
following graduation.48
DISCUSSION
Summary of key findings
Our initial programme theory was based on
previous literature reviews1,4–7 and on the REF2014
criteria.10,21 However, we were able to develop a
modified programme theory on the basis of our
realist synthesis, which highlights novel findings in
terms of what really matters for successful research
environments. Firstly, we found that key
interventions led to both positive (subjective and
objective) and negative (subjective and objective)
outcomes in various contexts. Interestingly, we did
not identify any outcomes relating to research
impact despite impact nowadays being considered a
prominent marker of research success, alongside
quantitative metrics such as number of publications,
grant income and h-indices.21 Secondly, we found
that disciplinary contexts appeared to be less
influential than individual, local and institutional
contexts. Finally, our modified programme theory
demonstrates a complex interplay among three
cross-cutting mechanisms (time, researcher identity
and relationships) as mechanisms underpinning
both successful and unsuccessful research
environments.
Key findings and comparisons with the existing
literature
Our research supports the findings of earlier
reviews1,5–7 regarding the importance of having a
clear research strategy, an organisation that values
research, research-oriented leadership, access to
resources (such as people, funding, research
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facilities and time), and meaningful relationships.
However, our research extends these findings
considerably by flagging up the indication that a
clear linear relationship, whereby the presence of
these interventions will necessarily result in a
successful research environment, does not exist. For
example, instituting a research strategy can have
negative effects if the indicators are seen as overly
narrow in focus or output-oriented.38,40,46,47,64
Similarly, project money can lead to the
employment of more part-time staff on fixed-term
contracts, which results in instability, turnover and
lack of research team expertise.40,67,71
Our findings indicate that the interplays among
time, identity and relationships are important
considerations when implementing interventions
promoting research environments. Although time
was identified as an important mechanism affecting
research outcomes within the majority of papers,
researcher identity positively affected research
outcomes even in time-poor situations. Indeed, we
found that identity acted as a mechanism for
research productivity that could overcome limited
time through individuals efficiently finding time to
prioritise research through their motivation and
resilience.35,43 Time was therefore more than just
time spent doing research, but also included
investment in developing a researcher identity and
relationships with other researchers over
time.37,38,41,48,49,54,59,61,63,65,67,69 Relationship-
building interventions were also found to be
effective in supporting difficult identity transitions
into research faced by ECRs and those with first-
career practitioner backgrounds. Supportive
leadership, as a particular form of relationship,
could be seen as an enabler to the provision of
protected time and a reasonable workload, allowing
time for research and for researcher identity
formation.34,38,46,48 Indeed, our realist synthesis
findings highlight the central importance of
researcher identity and thus offer a novel
explanation for why research environments may not
flourish even in the presence of a research strategy,
resources (e.g. time) and valuing of research.
Researcher identity is complex and intersects with
other identities such as those of practitioner,
teacher, leader and so on. Brew et al.39,73,74
explored researcher identification and productivity
by asking researchers if they considered themselves
to be ‘research-active’ and part of a research team.
Those who identified as researchers prioritised their
work differently: those who were highly productive
prioritised research, whereas those in the low-
productivity group prioritised teaching.73
Interestingly, highly productive researchers tended
to view research as a social phenomenon with
publications, presentations and grants being
‘traded’ in academic networks. Brew et al.39 explain
that: ‘. . .the trading view relates to a self-generating
researcher identity. Researcher identity develops in
the act of publication, networks, collaborations and
peer review. These activities support a person’s
identification as a researcher. They also, in turn,
influence performance measures and metrics.’
Although the relationships among identity,
identification and productivity are clearly complex,
we explored a broader range of metrics in our
realist synthesis than just productivity.
Methodological strengths and limitations
This is the first study to explore this important
topic using realist synthesis to better understand the
influence of context and how particular
interventions lead to outcomes. We followed
RAMESES20 guidelines and adopted a rigorous
team-based approach to each analytic stage,
conducting regular quality checks. The search was
not exhaustive as we could have ‘exploded’ the
interventions and performed a comprehensive
review of each in its own right (e.g. mentoring).
However, for pragmatic reasons and to answer our
broad research questions, we chose not to do this,
as suggested by Wong et al.20 Although all members
of the team had been involved in realist syntheses
previously, the process remained messy as we dealt
with complex phenomena. The messiness often lies
in untangling CMOCs and identifying recurrent
patterns in the large amounts of literature reviewed.
Implications for education and research
Our findings suggest that interventions related to
research strategy, people, IIF and collaboration are
supported under the ‘right’ conditions. We need to
focus on time, identity and relationships (including
leadership) in order to better mobilise the
interventions to promote successful research
environments.
Individuals need to reflect on how and why they
identify as researchers, including their conceptions
of research and their working towards the
development of a researcher identity such that
research is internally motivated rather than just
externally driven. Those who are second-career
researchers or those with significant teaching or
practitioner roles could seek to align research with
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their practice while they establish wider research
networks.
We recommend that research leaders support
individuals to develop their researcher identity, be
seen to value research, recognise that research takes
time, and provide access to opportunities
promoting research capacity building, strong
relationships and collaboration. Leaders, for
example, may introduce interventions that promote
researcher identities and build research
relationships (e.g. collaborations, networking,
mentoring, research groups etc.), paying attention
to the ways in which competitive or collaborative
cultures are fostered. Browne et al.75 recently
recommended discussions around four categories
for promoting identity transition: reflection on self
(values, experiences and expectations);
consideration of the situation (circumstances,
concerns); support (what is available and what is
needed), and strategies (personal strategies to cope
with change and thrive). With the
professionalisation of medical education,76 research
units are increasingly likely to contain a mixture of
first- and second-career researchers, and our review
suggests that discussions about conceptions of
research and researcher identity would be valuable.
Finally, organisations need to value research and
provide access to resources and research capacity-
building activities. Within the managerialist
cultures of HEIs, compliance and counting have
already become dominant discourses in terms of
promotion and success. Policymakers should
therefore consider ways in which HEIs recognise,
incentivise and reward research in all its forms
(including subjective and objective measures of
quantity, quality and impact) to determine the
full effects of their policies on research
environments.
Future research would benefit from further
exploration of the interplay among time, identities
and relationships (including leadership) in different
contexts using realist evaluation.77 Specifically, as
part of realist approaches, longitudinal audio-
diaries78 could be employed to explore researcher
identity transitions over time, particularly for first-
career practitioners transitioning into second-career
researchers.
Contributors: RA and CER were responsible for the
conception of the synthesis. All authors contributed to
the protocol development. RA and PESC carried out the
database searches. All authors sifted for relevance and
rigour, analysed the papers and contributed to the writing
of the article. All authors approved the final manuscript
for publication.
Acknowledgements: we thank Andy Jackson, Learning and
Teaching Librarian, University of Dundee, Dundee, UK,
for his advice and help in developing our literature
searches. We also thank Laura McDonald, Paul McLean
and Eilidh Dear, who were medical students at the
University of Dundee, for their help with database searches
and with sifting papers for relevance and rigour. We would
also like to thank Chau Khuong, Australian Regenerative
Medicine Institute, Monash University, Melbourne,
Victoria, Australia, for her work in designing Figs 1 and 3.
Funding: none.
Conflicts of interest: none.
Ethical approval: not required.
REFERENCES
1 Bland C, Ruffin M. Characteristics of a productive
research environment: literature review. Acad Med
1992;67 (6):385–97.
2 McInnis C, Ramsden P, Maconachie D. A Handbook for
Executive Leadership of Research Development. Sippy
Downs, Qld: Centre for Leadership in Research
Development at the University of the Sunshine Coast
in partnership with the Queensland University of
Technology 2014.
3 Weber-Main AM, Finstad DA, Center BA, Bland CJ.
An adaptive approach to facilitating research
productivity in a primary care clinical department.
Acad Med 2013;88 (7):929–38.
4 Mazmanian PE, Coe AB, Evans JA, Longo DR, Wright
BA. Are researcher development interventions, alone
or in any combination, effective in improving
researcher behavior? A systematic review Eval Health
Prof 2014;37 (1):114–39.
5 Ahmed R, Farooq A, Storie D, Hartling L, Oswald A.
Building capacity for education research among
clinical educators in the health professions: a BEME
systematic review of the outcomes of interventions:
BEME Guide No. 34. Med Teach 2016;38 (2):123–36.
6 Borkowski D, McKinstry C, Cotchett M, Williams C,
Haines T. Research culture in allied health: a
systematic review. Aust J Prim Health 2016;22 (4):294–
303.
7 McGrail MR, Rickard CM, Jones R. Publish or perish: a
systematic review of interventions to increase academic
publication rates. High Educ Res Dev 2006;25 (1):19–35.
8 Lucas L. Research management and research cultures:
power and productivity. In: Brew A, Lucas L, eds.
Academic Research and Researchers. Maidenhead:
McGraw Hill; Society for Research into Higher
Education; Open University Press 2009;66–79.
9 Furlong J. Education – An Anatomy of the Discipline.
Rescuing the University Project? London: Routledge
2013.
947ª 2018 The Authors. Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;
MEDICAL EDUCATION 2018 52: 936–950
A realist synthesis of research environments
10 Research Excellence Framework. Panel criteria and
working methods. 2012. http://www.ref.ac.uk/2014/
pubs/2012-01/. [Accessed 3 April 2018.]
11 McNay I. Research quality assessment: objectives,
approaches, responses and consequences. In: Brew A,
Lucas L, eds. Academic Research and Researchers.
Maidenhead: McGraw Hill; Society for Research into
Higher Education; Open University Press 2009;35–53.
12 Pollard A. Achievement, divergence and opportunity
in education: some outcomes and challenges of REF
2014. Res Intell 2015;126 (Spring):11–2.
13 Myhill D. A self-improving system: the implications of
REF 2014 for initial teacher education. Res Intell
2015;126 (Spring):21–2.
14 Evans L. Developing research cultures and
researchers in higher education: the role of
leadership. Annual Conference of the Society for
Research into Higher Education, 11 December 2007,
Brighton.
15 Pawson R. Evidence-Based Policy: A Realist Perspective.
London: Sage Publications 2006.
16 Wong G, Greenhalgh T, Westhorp G, Pawson R.
Realist methods in medical education research: what
are they and what can they contribute? Med Educ
2012;46 (1):89–96.
17 Greenhalgh T, Wong G, Westhorp G, Pawson R.
Protocol – realist and meta-narrative evidence
synthesis: evolving standards (RAMESES). BMC Med
Res Methodol 2011;11 (1):115.
18 Sholl S, Ajjawi R, Allbutt H, Butler J, Jindal-Snape D,
Morrison J, Rees C. Balancing health care education
and patient care in the UK workplace: a realist
synthesis. Med Educ 2017;51 (8):787–801.
19 Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist
review – a new method of systematic review designed
for complex policy interventions. J Health Serv Res
Policy 2005;10 (Suppl 1):21–34.
20 Wong G, Greenhalgh T, Westhorp G, Buckingham J,
Pawson R. RAMESES publication standards: realist
syntheses. BMC Med 2013;11:21.
21 Research Excellence Framework. Assessment
framework and guidance on submissions. 2011.
http://www.ref.ac.uk/2014/pubs/2011-02/. [Accessed
3 April 2018.]
22 Kehoe A, McLachlan J, Metcalf J, Forrest S, Carter M,
Illing J. Supporting international medical graduates’
transition to their host-country: realist synthesis. Med
Educ 2016;50 (10):1015–32.
23 Kent F, Hayes J, Glass S, Rees CE. Pre-registration
interprofessional clinical education in the workplace:
a realist review. Med Educ 2017;51 (9):903–17.
24 Monrouxe LV, Rees CE. Picking up the gauntlet:
constructing medical education as a social science.
Med Educ 2009;43 (3):196–8.
25 Albert M. Understanding the debate on medical
education research: a sociological perspective. Acad
Med 2004;79 (10):948–54.
26 Bligh J, Brice J. What is the value of good medical
education research? Med Educ 2008;42 (7):652–3.
27 Reed DA, Beckman TJ, Wright SM. An assessment of
the methodologic quality of medical education
research studies. Am J Surg 2009;198 (3):442–4.
28 Cook DA, Reed DA. Appraising the quality of medical
education research methods: the Medical Education
Research Study Quality Instrument and the
Newcastle–Ottawa Scale – Education. Acad Med
2015;90 (8):1067–76.
29 Critical Appraisal Skills Programme. Critical Appraisal
Skills Programme Qualitative Research Checklist. Oxford:
Better Value Healthcare 2018. http://www.casp-uk.ne
t/casp-tools-checklists.
30 Brennan N, Mattick K. A systematic review of
educational interventions to change behaviour of
prescribers in hospital settings, with a particular
emphasis on new prescribers. Br J Clin Pharmacol
2013;75 (2):359–72.
31 Beckman TJ, Lee MC, Ficalora RD. Experience with a
medical education research group at the Mayo Clinic.
Med Teach 2009;31 (6):518–21.
32 Dutta S, Dunnington GL. Factors contributing to
success in surgical education research. Am J Surg
2000;179 (3):247–9.
33 Reed DA, Cook DA, Beckman TJ, Levine RB, Kern
DE, Wright SM. Association between funding and
quality of published medical education research.
JAMA 2007;298 (9):1002–9.
34 Varpio L, Bidlake E, Humphrey-Murto S, Sutherland
S, Hamstra S. Key considerations for the success of
medical education research and innovation units in
Canada: unit director perceptions. Adv Health Sci Educ
Theory Pract 2014;19 (3):361–77.
35 Bai L, Millwater J, Hudson P. Factors that influence
Chinese TEFL academics’ research capacity building:
an institutional case study. Asia Pac Educ Res 2013;22
(2):119–26.
36 Bakioglu A, Kurnaz O. Quality criteria of
research perceived by academics in social sciences at
higher education. US Chin Educ Rev 2009;6 (3):1–13.
37 Borg S. Research engagement in English language
teaching. Teach Teach Educ 2007;23 (5):731–47.
38 Bosch A, Taylor J. A proposed framework of
institutional research development phases. J High
Educ Policy Manag 2011;33 (5):443–57.
39 Brew A, Boud D, Namgung SU, Lucas L, Crawford K.
Research productivity and academics’ conceptions of
research. High Educ 2016;71 (5):681–97.
40 Dever M, Morrison Z, Dalton B, Tayton S. When
Research Works for Women: Project Report. Clayton, Vic:
Monash University School of Political and Social
Inquiry 2006.
41 Griffiths V, Thompson S, Hryniewicz L. Developing a
research profile: mentoring and support for teacher
educators. Prof Dev Educ 2010;36 (1):245–62.
42 Harala K, Smith C, Hassel C, Gailfus P. New
moccasins: articulating research approaches through
interviews with faculty and staff at native and non-
native academic institutions. J Nutr Educ Behav
2005;37 (2):67–76.
948 ª 2018 The Authors. Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;
MEDICAL EDUCATION 2018 52: 936–950
R Ajjawi et al
43 Holligan C, Wilson M, Humes WM. Research
cultures in English and Scottish university
education departments: an exploratory study of
academic staff perceptions. Br Educ Res J 2011;37
(4):713–34.
44 Quimbo MAT, Sulabo EC. Research productivity and
its policy implications in higher education
institutions. Stud High Educ 2014;39 (10):1955–71.
45 Robertson J, Blackler G. Students’ experiences of
learning in a research environment. High Educ Res
Dev 2006;25 (3):215–29.
46 Saltmarsh S, Sutherland-Smith W, Randell-Moon H.
‘Inspired and assisted’, or ‘berated and destroyed’?
Research leadership, management and
performativity in troubled times. Ethics Educ 2011;6
(3):293–306.
47 Schulze S. Academic research at a South African
higher education institution: quality issues. S Afr J
High Educ 2008;22 (3):644–61.
48 Sharp JG, Hemmings B, Kay R, Callinan C. When
worlds collide: identity, culture and the lived
experiences of research when ‘teaching-led’. J Further
Higher Educ 2015;39 (5):612–44.
49 Worrall N. Trying to build a research culture in a
school: trying to find the right questions to ask. Teach
Dev 2004;8 (2–3):137–48.
50 Zajkowski ME, Dakin SR. Leadership in the university
research centre: two Australian cases. J Inst Res
Australas 1997;6 (2):1–17.
51 Marais C, du Bryun K, Downing C et al. Gender-
based research capacity building as transitional
process within the South African higher education
context: towards a community of practice. Mediterr J
Soc Sci 2014;5 (23):97–103.
52 Piercy FP, McWey L, Tice S, James EJ, Morris M,
Arthur K. It was the best of times, it was the worst of
times: doctoral students’ experiences of family
therapy research training through alternative forms of
data representation. Fam Process 2005;44 (3):363–78.
53 Askew DA, Clavarino AM, Glasziou PP, Del Mar CB.
General practice research: attitudes and involvement
of Queensland general practitioners. Med J Aust
2002;177 (2):74–7.
54 Bakken S, Lantigua RA, Busacca LV, Bigger JT.
Barriers, enablers, and incentives for research
participation: a report from the Ambulatory Care
Research Network (ACRN). J Am Board Fam Med
2009;22 (4):436–45.
55 Belkhodja O, Amara N, Landry R, Ouimet M. The
extent and organizational determinants of research
utilization in Canadian health services organizations.
Sci Commun 2007;28 (3):377–417.
56 Campbell SM, Roland MO, Bentley E, Dowell J,
Hassall K, Pooley JE, Price H. Research capacity in
UK primary care. Br J Gen Pract 1999;49 (449):
967–70.
57 Cole DC, Johnson N, Mejia R, McCullough H,
Turcotte-Tremblay AM, Barnoya J, Falabella Luco MS.
Mentoring health researchers globally: diverse
experiences, programmes, challenges and responses.
Glob Public Health 2016;11 (9):1093–108.
58 Godoy-Ruiz P, Cole DC, Lenters L, McKenzie K.
Developing collaborative approaches to international
research: perspectives of new global health
researchers. Glob Public Health 2016;11 (3):253–75.
59 Grbich C, Abernethy AR, Shelby-James T, Fazekas B,
Currow DC. Creating a research culture in a palliative
care service environment: a qualitative study of the
evolution of staff attitudes to research during a large
longitudinal controlled trial (ISRCTN81117481). J
Palliat Care 2008;24 (2):100–9.
60 Hamm MP, Scott SD, Klassen TP, Moher D, Hartling
L. Do health care institutions value research? A
mixed methods study of barriers and facilitators to
methodological rigor in pediatric randomized trials.
BMC Med Res Methodol 2012;12:158.
61 Hiscock H, Ledgerwood K, Danchin M, Ekinci E,
Johnson E, Wilson A. Clinical research potential in
Victorian hospitals: the Victorian clinician researcher
needs analysis survey. Intern Med J 2014;44 (5):477–82.
62 Lembani M, Teddy G, Molosiwa D, Hwabamungu B.
Post-doctoral research fellowship as a health policy
and systems research capacity development
intervention: a case of the CHESAI initiative. Health
Res Policy Syst 2016;14 (8):89.
63 L€owe B, Hartmann M, Wild B, Nikendei C, Kroenke
K, Niehoff D, Henningsen P, Zipfel S, Herzog W.
Effectiveness of a 1-year resident training program in
clinical research: a controlled before-and-after study. J
Gen Intern Med 2008;23 (2):122–8.
64 Martinson BC, Nelson D, Hagel-Campbell E et al.
Initial results from the survey of organizational
research climates (SOuRCe) in the US Department of
Veterans Affairs Healthcare System. PLoS One 2016;11
(3):e0151571.
65 Ragsdale JR, Vaughn LM, Klein M. Characterizing the
adequacy, effectiveness, and barriers related to
research mentorship among junior pediatric
hospitalists and general pediatricians at a large
academic institution. Hosp Pediatr 2014;4 (2):93–8.
66 Redman-MacLaren M, MacLaren DJ, Harrington H,
Asugeni R, Timothy-Harrington R, Kekeubata E,
Speare R. Mutual research capacity strengthening: a
qualitative study of two-way partnerships in public
health research. Int J Equity Health 2012;11:79.
67 Thomsen JL, Jarbøl D, Søndergaard J. Excessive
workload, uncertain career opportunities and lack of
funding are important barriers to recruiting and
retaining primary care medical researchers: a
qualitative interview study. Fam Pract 2006;23 (5):
545–9.
68 Traill CL, Januszewski AS, Larkins R, Keech AC,
Jenkins AJ. Time to research Australian physician-
researchers. Int Med J 2016;46 (5):550–8.
69 Tulinius C, Nielsen ABS, Hansen LJ, Hermann C,
Vlasova L, Dalsted R. Increasing the general level of
academic capacity in general practice: introducing
mandatory research training for general practitioner
949ª 2018 The Authors. Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;
MEDICAL EDUCATION 2018 52: 936–950
A realist synthesis of research environments
trainees through a participatory research process.
Qual Prim Care 2012;20 (1):57–67.
70 Varshney D, Atkins S, Das A, Diwan V. Understanding
collaboration in a multi-national research capacity-
building partnership: a qualitative study. Health Res
Policy Syst 2016;14:64.
71 Moed HF, Luwel M, Houben JA, Spruyt E, Van den
Berghe H. The effects of changes in the funding
structure of the Flemish universities on their research
capacity, productivity and impact during the 1980s
and early 1990s. Scientometrics 1998;43 (2):231–55.
72 Guerin C, Xafis V, Doda DV, Gillam MH, Larg AJ,
Luckner H, Jahan H, Widayati A, Xu C. Diversity in
collaborative research communities: a multicultural,
multidisciplinary thesis writing group in public
health. Stud Contin Educ 2013;35 (1):65–81.
73 Brew A, Boud D. Understanding academics’
engagement with research. In: Brew A, Lucas L, eds.
Academic Research and Researchers. Maidenhead:
McGraw Hill; Society for Research into Higher
Education; Open University Press 2009;189–203.
74 Brew A, Boud D, Un Namgung S. Influences on the
formation of academics: the role of the doctorate and
structured development opportunities. Stud Contin
Educ 2011;33 (1):51–66.
75 Browne J, Webb K, Bullock A. Making the leap to
medical education: a qualitative study of medical
educators’ experiences. Med Educ 2018;52 (2):216–26.
76 Bleakley A, Bligh J, Browne J. Medical Education for the
Future: Identity, Power and Location. Dordrecht;
Heidelberg; London; New York, NY: Springer 2011.
77 Wong G, Westhorp G, Manzano A, Greenhalgh J, Jagosh
J, Greenhalgh T. RAMESES II reporting standards for
realist evaluations. BMC Med 2016;14 (1):96.
78 Monrouxe LV. Solicited audio diaries in longitudinal
narrative research: a view from inside. Qual Res 2009;9
(1):81–103.
SUPPORTING INFORMATION
Additional supporting information may be found
online in the Supporting Information section at the
end of the article:
Table S1. Definitions of key terms.
Table S2. MeSH terms and a selection of key terms
utilised in the database searches.
Table S3. Inclusion and exclusion criteria with
respect to topic, recentness and type of article.
Table S4. Refined inclusion and exclusion criteria
to include contextual parameters.
Table S5. Studies by type: qualitative, quantitative
and mixed-methods.
Table S6. Contexts, interventions, mechanisms and
outcomes identified in individual studies.
Received 19 January 2018; editorial comments to authors 12
March 2018; accepted for publication 16 May 2018
950 ª 2018 The Authors. Medical Education published by Association for the Study of Medical Education and John Wiley & Sons Ltd;
MEDICAL EDUCATION 2018 52: 936–950
R Ajjawi et al
